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UNITED STATES ENVIRONMENTAL PROTECTION AGENCY 
WASHINGTON, D.C. 20460 

 
 

OFFICE OFCHEMICAL SAFETY AND 
POLLUTION PREVENTION 

 
 
MEMORANDUM 
 
DATE: 19-MAR-2020 
 
SUBJECT: Sulfur Dioxide: Review of “Measurement of Sulfur Dioxide Emissions as 

Related to Worker Exposures Resulting from Table Grape Packages Containing 
Sulfur Dioxide-Generating Paper Pads, Plastic Sheets, or Plastic Liners that are 
used to Preserve Table Grapes” 

 
PC Code:  111409 DP Barcode:   D448360, D454962 
Decision No.: 543321, 556907 Registration No.: N/A 
Petition No.: N/A Regulatory Action: Registration Review 
Risk Assessment Type: Study Review Case No.: 4056 
TXR No.:  N/A CAS No.: 7681-57-4 
MRID No.:  50971301 40 CFR: 180.444 

 
FROM:  Kelly M. Lowe, Environmental Scientist 

Registration Action Branch VII 
Health Effects Division (7509P) 

 
THROUGH:  Michael S. Metzger, Chief 
   Risk Assessment Branch V/VII 
   Health Effects Division (7509P) 
 
TO:  Matthew Khan, Chemical Review Manager 
  Pesticide Reevaluation Division (PRD, 7508P) 
 
Purpose of Study 
 
As part of the scoping document for the inorganic sulfites, HED identified a need for data to 
evaluate emission rates from commodities treated using sodium metabisulfite pads, and the 
potential for occupational exposure due to sulfur dioxide emissions in the channels of trade. 
Sodium metabisulfite pads are registered for use with both imported and exported grapes.  
 
The Agency required a lab-based, product-specific, off-gassing study with simulated fumigation 
conditions.  In 2014, a data call-in (DCI) was sent out requiring these data as part of registration 
review, and in response to that DCI, a study was initiated to examine the off-gassing of sulfur 
dioxide resulting from the use of sodium metabisulfite products.  This submission presents the 
results of the study and aims to satisfy the following guidelines cited in the DCI:  Special Study 
SS-1117.   
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Results 
 
Experiment 1:  The study authors reported that SO2 emissions were reproducible for each table 
grape packaging material, however, key differences were noted across packaging types (see 
Table 2 and Figures 1 and 2 below).  In general, greater fluxes of SO2 were emitted for longer 
periods of time from paper pads relative to the plastic sheets, however, the plastic sheets reached 
maximum flux relatively quicker.  The single release pads reached a maximum flux faster but 
then stayed at a relatively stable emission rate while the dual release pads reached a maximum 
flux a little slower and then decreased and then reached a pseudo-steady state flux. Figures 3 
through 8 provide representative SO2 emission profiles for the various product types.   
  
Experiment 2:  For experiment 2, product C, a dual release pad, was used to evaluate the 
influence of packing materials and grapes on the emission of SO2.  Product C was chosen since it 
was found to result in the highest flux in Experiment 1. The addition of packing material (boxes) 
as well as grapes were found to greatly impact the flux of SO2, with a reduction of approximately 
16X from just the pads themselves to a set up of the pads, grapes and boxes (Table 3 and Figure 
9).  It was also found that over the last 10 days of the experiment, the average SO2 emission from 
the scenario consisting of grapes, pads and boxes was approximately 69 ppbv (Figure 10).     
 
Experiment 3:  The results of Experiment 3 indicated that all SO2 concentrations were below the 
method LOD (100 ppb) following the use of SO2-generating products to treat pallets of table 
grapes in both the import and export scenario on a commercial scale.  The study authors note that 
further studies would need to be done with methods that allow for lower detection limits in order 
to measure the flux of SO2 from treated grapes using sodium metabisulfite pads.   
 
Discussion 
 
The study report provided a summary of results from studies evaluating the levels of SO2 in air 
after use of sodium metabisulfite pads to treat grapes.  The results of Experiment 1 confirmed 
expected differences in flux from the various types of pads (e.g., single vs dual release, and paper 
vs plastic sheets).  Both Experiments 2 and 3 indicated that concentrations of SO2 from sodium 
metabisulfite pads are fairly low, staying around 1 ppm or lower during the Experiment 2 and 
falling below the LOD of 100 ppb for Experiment 3 study.  
 
Conclusion 
 
HED has reviewed the submitted study and found it acceptable for risk assessment purposes.  
The study provides relevant information related to potential for exposure to SO2 following the 
use of registered sodium-metabisulfite pads.  HED has determined that this submission satisfies 
the following requirement cited in the DCI:  Special Study SS-1117.   
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Figure 1. Maximum Flux Across Product Types (ug/m2-s) 
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Figure 2. Time to Max Flux and SO2 Concentration (days)






